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(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome proliferator-activated receptors) which are compounds selected from the group 
consisting of ascofuranone; and ascofuranone homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by Ci | 5 alkyl, 
C M3 alkenyl, CH 2 COOH, CH 2 COO(C ul5 alkyl)* C(C=0)(C M5 alkyl), C(=0)(CH 2 ) M5 COOH, nicotinoyl, isonicotinoyl, etc. These ligands 
are usable in preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 
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7 7. =a 7 y J y (Ascofuranone) ; t0H77 n 7 7 ; VilfrXli 
T x n ^ n y ^ (Ascochlorin) ISl^frT- foot, ^ & < t t> * JV *y ;V 
7 /I'fk K # £ # L , %% Jr >v *s ;v 7 t t: K &5 # O 2 {4 & T>* / X ft 
4&<7)7k$?Stf>7k^# N c . ~ 1 s7 )V * /V 5g= b < 1* 7 )V >r = ;P % C H 2 
COOH, CH 2 COOCim 5 7/V^;K C(=0)Ci-ib7/1'*/K 
C(=0)(CH 2 )i-. 5 COOH > ^n^y^/p, -fy^n^/^/U^ 

^^i/y — AitJMj&^ttg^ft: (peroxisome prol if era tor-act i vat 
ed receptors)) 0!)^f> KiftWtS. 
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Eoxv-u-i m c v±7?-m±tfm& viz**?* v-t l-t^/bts. 

*W -?*-&Ml&T2> V-t7?-<D®^ ttttzK)?2>V -t7*-\tmi?h&\,>t> 

zf*?- tm& tfn«& s & t>©j&>, «^^cct < t>fr-DT^tz\,\ 
10 ®afttt*£t*, jfc&^&itsu tfm&nfrDLwmmiztt-rzft LDL ^ 
^k^^Rtx/x^^i^i-s^fe, ^5 ldl ikfczfem-tzihLmmni&Tmtf 

©B#^t*(C^S^^n, -WfC^^^SIIW^SriRfe^. La>u 
aK(VLDL)^i£T$i±^^tc$ofcCi^zi(c^©^i|,M®^Jil#^#Sn 
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WO 00/53S63 PCT/JPOO/01497 
1982 *fctt*38H#tt7* 3 f; p ,j AS . 6 aiJEftRtf * M^y h vf 

10 h"»S#©»#«»ftfc^V»T, AiR^-T >X 'J >$iT^ t5 ^ i: 

htc (Agr. Biol. Chem. 46: 2865-69, 1982). 1980 *£ttl&¥K:A5 t, M~Dfr(D 
MM&ti:tf1LMmmm<D#Wn!&2>'( >x U >«ffite&BfeS-r<53gto©ffiftl858 

©«, *^m^©-r>xu>^tt^5tT^^P7^yu— h (jijD^y^ 
^©^Tyu^>^x>i;^>^k^(TZD)©^x;Hk^t^t?fc^Tit;< 

© TZD SXttWHSSn. liMRjHOiftt^^'J >ffiAtt«mi«£Ift: 

20 tzd ©ajatj;ote«*ia!A.fc. tzd <D{?mmmz%w±<TWT- 

§c y#>F*9!fcttrtu-fe:/*- (^-_ 77> . uir^-) pparo^ * 

n7j7U-h£-oTmmk2n2>tZ\ZfrP>. TZD PPAR ©»J#>K£L 

Tjtfi^«a©fgs&fflWLT^SflHgtt*«*ige$nfc©T»s. ppar 

-<h£tS&A,£:£*fcT, ^-^->y-Ait«a!««FttU*fe^- (peroxisome 
proliferator-activatedreceptors) tmitlZ V -fe^-SST&S. ^D7^^l/ 

-f H&ff&nicttaoftara&rrs tzd tt^towb, a^cct^ 

£ PPAR U*fe^-t©ffiSfffflK:t?ViTtft»*5fTfcnfc©T**. ^©S^ 
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tzd ©*wnMattefeji&teaBiaT*o, tzd \t&&muim&iz&mizf&tt& 

V-kzf* -PPAR r Zm&itt 5 U # > h*T<& § d t tity & iz 3 tlfc. £ 

mmmm<Dm^\z a, ppar t ©*skie^ <cbp shksh=-) <t ©#&© 

£©*WSUMMto&* PPAR 7 7 5 U -© U # > HT* S H 6 ^ \z £ *l, * 
**flrt»**«tt©«WiUT PPAR 7 7 ©Mtttfif l/T*TV»3. 

15 ppar-cbp s«p^i-r5iiii»jifflija^b©^H : ai«i$«^rs ^ii^o, Mm - 
£es«*te#r**r&fcii&*, iOii©*w*«jiaj$n-Bj:t*j*vi»c»!^sn 

T^S. PPARfcttHtt***), PPARa^iitTMflSfC^L, PPAR/3te 

ppARrttiBte«Bs» are. >j y^mmmsasmmz^t^. m&© 

20 fc©+^l»*#«fc:iffiEbflB^ftLfclBIMJfitt, h2K 

25 *§SK»lfHU *«|^>«#©»«**l!fi'r<5ii:«Jt)*»'3TVi*^6T* 



4 



WO 00/53563 PCT/JPOO/01 497 

-f s ppart ©ftn^^T, 1998 ^ai-r^nx^^wianTv^cM. 

Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998) c £ft£>tt, 19 tt*ft& PPARr Og|igfcji^$^ 
TfcI^$§^iMl:iiSUcgftft7^D77-yll TNF-a, IL-l 

iEOIfcfctt, Sttlb7^D7r-y©i|iil; PPARr © U #> KT*S#* 

itS^ AP-1, STAT mS NF- k B t \Z *£f * HtlCfcD, jfeftft^ h 

fciS&jWtt, ftWU-fe^-PPARrSettft-rSCtlCfcOlL-l/S, tnf<**3 
cfc IL-6 fc £03fcSEteiM K^j-f >fcfc^j&f ^ <y-fe> ^ * -rna fcfc^ $ ft a 

© earn u -tow* t l x&m&iH h # o£M«»f«r a . gifr© tzd 

15 ftU©T> *tt^ffiii&*^©j6ffltt%A6ft^U. brt>U PPARr 'J#>Hfc 
S»**fcLT^*i:ttt, TNFoftSlrStt IL-6 0 -fe^-fc^-Ta^y^D 

a«wataftT^s. ^Moaabiimett. «ttiff^» ittt 
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£>^I£(R. Ross, New Eng. J. Medicine340: 115-126, 1999 tl& 

5 &z>m<Dm&mmte£mo tnf zm±v> mmizjgmmtmttizftm&o 

fete, ftSffit>«T-T*©T?, BftjUKftftWMKU ^M^dLT^Efr 
10 ck£ltfUfa&T^t:T5©T&£ 0 fot, Miffij®© TNF aM£. *timt Z> Z. £ 
PPARr £flS!LTl^\ TNPd«^tt*ofe<tt**nTV»iU. O 
TNFa©*£*«f|T*fcV>©Tr*S. ^OffiSllctt, *»^>A#R: PPARr 

>It©Mra^(:toT, PPARr y #> Htt^fr^SfflSSfc-r^Iffitt 
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tt#T*£tT<&*tt#ffiJ&*fctt, S#©£*§©ft(Quality of Life; QOL)£Sgif 

*>ttasoflsn?*ofc. £©raH£*«&4*s*ffl©«ra&&«> 1997 

n&. (Nature 386: 407-410, 1997 Z\<Dm$tfcM%M&&Jkm. 
15 MfrZommtlsTmX+nU?;* FR*#Un(X>268Rtf IXJD1069**, 

t , ( 2 ) ttft&lBffiS^i'? £ 7. ob/ob mS db/db Pfi^t 5 t , -f U 

(3) -en^n#3!6T«^^^L^Vv>SU^y^ FRi*fc£TZD£ 
20 0f ffl 3 t RXR © U # > K £ PPAR r © U # > H fcfc in vivo ROC in vitro T 
*B*f^ffl*w*rt«ftbTlJ*. La>U 1^— ©te£-trt>i RXR Rtf PPAR MU 
•fe7 p ^-©U^>F<i:UT®<BJtltt(COViTtt, zms-WRsn&n tt>, 

25 %9§©m 

s s tf nfc y ■< h x u -t 7* - \zm&? z> y # > k ttwmuM v tz 
mm^i 0-3 7 7 9 0 5§, RtxniRai«pcT/j p/o 7012). 
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*0«i»## PPAR r U -fe 7 * - lCiS£3- L3te^©58IB ^r^WT -5 £ £ £fgJIT 
SttfefC, 3te<0#ttfflKfc&££n* RXR 0'J^>HT*577D^O'J> 
®2ISAtf/S^a4ttO*ttSeWftXK:J:D«iL&ff4MI:^ PPARr >J 

ITOfTC**, «rty-fc7*-PPAR0y;tf>K££#-r£. Htl&ti, D£¥Llfr 
10 *fc*ttS«^yiry^-ppAR y^f>Ftt#ttOJtfi««CD|E^ofll9»fc«t D 

&£tr»M«Mltfg ; tgm«£ff£ ; MP, ffflR, ML mm, BWR 

20 Biioffl^^ga^ 

H2«» <k&®i-25 tCck§ db/db T^^0jhsiffl[t^fi^flt©3e»sa-r. n 

fcJM&O-BffiK: 12ii^©db/dbv^X, 10^<2Jl#»<=>$SjfiLU -SIOT 
25 JgjfilMNlW 720-740 mg/dl fcfc*«k 5 -»S*MB», 

£te-&$J-25S-£P£U fc£&-25tt60mg/kg£--B— E|j|Snift^L&. ♦: 
Mmm> ' :^*-25«48. **P<0.01 and ***P<0.001, in Student t-test. 
0 3 tt, ft£*M i^tl-25 tdcfcS NOD T£*© I £||Rffift£?EftBX: 
♦ : ftfm. A : iktem-l <D 25mg/kgp, □ : <fc£*M © 50mg/kgS*, 
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x : © 50mg/k g *n-en--8tti om^mfcztiTKz. 2 a 
® s \z# 1 mmmmo%mmt, mm® 70%, it^m-i © 25mg/k g 30%, 

&tf-25 © 50mg/kg$# lO%T,«-#t»flB»i:0M»cttHlS*©tt 

l<\*tkt-)V. ru-;k (c^Cjb) r;u*;u7U-;k -ch 2 coo 
h, -ch 2 coo (c a -c 15 ) 7;u*;k -c (=0) (c^c^) 7;^ 
15 ;k -c (=0) 7U-;k -c (=0) (c,~c 15 ) 7;wu7U-;k - 
. c (=Q > (CH^sCQOH, ri3^zrrj>-xadLv_- j_^y^j^g>^ 

tt£te£4!&T&£> &l*JU-fcy*-PPAR©>J;ff> H£JI#W5. #8Jiiffi*Tr7 

20 ©*|j6£*rrsft£fc&v>tr>, ^&<£fc:t;uv;i/7;kxt k«»s*l, 

5tta«7Xn77/><hPI^C lT^oTt>ck<, HT&-DTt>«fc<, 

WI/rkHi^fL, ^^;U7;i/xtHffl^«3D3ffilttttjga>iffl0 (ft 
Afcf, tM;< H) $fU 5{4fi«77;n^oU>iTOC 1 T^oTfeck 
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5 




H, - (C^Cg) 7)V*)VXJiZ7)V*=.)\, % X\t-C (=0) (C, 

-ch 2 cooh, -ch 2 coo (c,~c s ) 7;u*;k -C (=0) (C x ~ 
io c s ) 7;u^;k -c (=o) (ch 2 ) ,. 5 cooh, -□5 i /-r;ux«-rv- 

*»WOPPAROU3tf>Htt» £TF£^tf. 
7737 7/>mo^l*, BP*, a (1) : 
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h 2-0-*^ af fr&ft^to 

-CH 2 CH 3 4-0-X^AF 



-allyl 4-0-7 U;UAF 
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CI 


38 


-CH 3 


H 


39 


-COCH, 


H 




10 ft (5) ^•>;i/7;U7 i kK2ti[«©7jcKi;©Htt. - (c,-c s ) t> 
+;ux«7;^r.;k xtt-c (=0) (c,~c 5 ) 7^;n?ii$nxMx 
t>«t< ; R 2 te, h, - (c,~c 5 ) 7;i/^;ux«7;i/^-;K -ch 2 cooh, 
-ch 2 coo (c,~c 5 ) 7;wk -c (=0) (c r c 5 ) 7;w*;k - 
c (=0) (ch,) ,. s cooh. -3^y-r;uxtt-f y-n^y-r;uT*o ; 

20 

*56WOft^«lH ifctffi Ascochyta viciae ft 5 Z. <hlC«fc 
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— A# 1972 ^-izm^Lrz^m Ascochyta viciae 3 

(Tetrahedron Letters No. 25, 2541-2544) T, #Mte77. 3 7?;>t IrIEMC 
7Znt7UV>ZbM£.tZ>. 7X3 7 a U >te Ascochyta viciae £W 

5 t) Nectria coccinea, Fusarium sp., Cylindocarpon lucidium, Cylindrocladium 
ilicicola, Cylindrocladium sp., Verticillium sp. ^<DfcytWtfW£~? £ £ ttfi&i 

7X377; >te Ascocyta viciae fc4«Wftftllt£*&T!**. 
:rhKD7X377/>te, 7X3777 >*ltimMWtLT, ^©^h^A 

#T*a. 7->Mt. 7;i/+;Hb$nfc7 ; t:KD7X37DU>«> &tf> 

7jSH<koT-&^-rS^i3&«T#5. £<&;£l£«7X37 0U>Rtf7X 

377/>, Mm:-£fts©»»#©7->;wfc, 7;i/*;Wfc©fc«>ic&fflv>5;: 

15 frfc, *W*BI»TV>'57U-;i/i:tt, 5Sr*«ft<b7K**>&**IIC^lfl*l»V> 
fcaDOW^BI&V^^ 7xZJk h'j;k ^->U;K h'7xZJk t-75 1 ^ 

ttBHyi» (C a ~c 5 ) 7J^J^Ktt7J^rjk ^nuPfc 



13 



WO 00/53563 



PCT/JPOO/01497 




7->J«KJ;^TS&£ft5. 
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& U -fe 7** -PPAR rt'J #> K«t ©*S££SP§rr S d ttfftftr> X <DT. 




CI 
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2-0- 7; WUx fc FQ7X377/>^ft 

77. 3 7 d ij >mS77,n 7 7 7 >^##&£ Lfc PPARr U -feT^-cD x 
^0^f(cj;^^^^. tJk>J1.7Jl'7t K2&OtK^S«, U-fey^-gei: 

(^Jc&g^^M^HbLfc 2-O-methyl ^ttteTOfc-g-^ 0 PPARr U-fe7°^ 




ci 



7 )\>*MmtLT\*mi\:*?)v. mtumuzoTfr*)^?* h. 

NaOH&if. ftHD7^a77/> : 7;WWfcM=l:l WS^. 4tt- 




2ffi©*KSt>7;M^WtSn-5. 
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mntt&TZltZmm £^-r Z\ £ V tz (J. Antibiotics 24:*5 681-686, 1973 
5 mS Jpn. J. Pharmacol. 25: 35-39, 1975) = £ <=> tC^fgBJ^ib Wilk&mO)^ 
T^l/T&S DOCA Mskm^y M:7X377/ >*mu&5.-f2> t, JfiU£©±# 

«^^jb^Vi^ J ta^o^^^ e fe^$^^ C( j ::$ ^^ L , TVi§ (Eur j 

Pharmacol. 69: 429-438, 1981), 7737^7 C^ck^^ffl^TO 
/WCO^Tte. :fiV>££S!T&o£. 77375 /^^flUi^y* -7-/1- 
10 7 7^U-lC^T3PPAR<DU#>K£LT^fflU JSfeit^O^^^TS 

RXR & V > b RAR $a£4@ L ©5851 £ Kif 

^^i^SCi^^ait, -^n^RXR&tfRAR l J-tr7 P ^-CD'J^f>KTab-5^ 

ggggj^pggj^gg: 77 n 7 ^ y >, ^(Dmmmn^mmmtsPPAR 

Uir7^-©#giftU#>KT&oT, FX (RXR) $^-;i/h5> 

7-l/3V-f>& (RAR) Ut^-^ttl^u, 7737D»J><D^-> 

20 Ui-7^-7W\'-7 7 5U-(C||T^PPARR^RXR©^^^t:U, ^ 

25 saMMi&*T*oT, n&ttBir, *ftttffiiLjE£. mmmmx. 
&zftz<Dm&\z&mTzmmifi&\fe>tiZo zziz ppar a^at-ast 

^mz\tppARM^mizmmr^m(Dmim^>RU^n\zm^'r^ 
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5 KTttfc< , j£< U >/X*ja», IWfttflHf least"* PPARr *%>«ttftS 
t5M±f^TS5. PPAR (iM^MiatC^bT^^OT, PPAR 

NF-kB JMF®11tt*i^#Wtin?** (B. Staels et aL, 

Nature, 393: 790-795, 1998 ^£0, *5filSK:^to«^*r475 5 -f 

io -ihtj-c >ms&fc®&4 vtn xDmmm^\zm^< mmm\zm^$> v , a 

{3^V^tfe§fcfeiSt»n-5o -ftofoS, TZD PPARr 'J @5&{t 
15 Ufct:7=lT*7A{C*ofe<^U^ViO(C^L/, *5ZW<Di\:£imZ in vitro 
Tfc PPARr U-tzT^-ICi^-f 5, 



MM 

20 ^Mo^m^m^m^fzitmmmmWi^mom'vmm^Lx^r^ z. 
&ot?z>mm\zfoVT. *%w<Dfc%®*® 1-99 csm) a£& 
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moxt&®*m 5-75%^ u n^nm^tmm^mmmm^^x^, 

S kg 0 T 0.1~20 mg/kg Id&O* H£ L < & 0.2~5 mg/kg 

rz^xmhmmuz\ti,t, *mw<D<t&mmmm&T&zzt\z&&-rz>m® 

"jig^ffiicoiK^j^in^Ti^srs. zro&otmfcm*. mm, mu 
wmw&\s^t>\ ^<D£?teM&mt*mA<D<\:&mt-miz%m, ~>=l-2 

15 V>mzj3)V^2±ts.EV>%;WM, XhjShj^TS^omUWO^U 

t\tft\Zffri£l,\,\ Z\ne><DM£l>T\ts TyMT^h, T^ymi- 

25 ^v^p 40 

Mzmizmmiz^mztiZc Mzmttftmm&mmt. mw&ismnwimm 
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*®®vzmm&%t>®xm^z.ttf%i*>nx^z 0 nt^x, mmfcTzm&z 

^ f &:b*>, ( 1 ) 7K<h^^i!fe-r§S®«^/2:tf d £ 

^igao^ji, m<mfr$mwt£ntcmmft<D£Mfe&z-mmz^x2 
u ^m^^mmw^^\zmmmM\zmmr^mm^m^MtcLx^^<Dx 

25 mmmzmK)&£nxbU7kftB*&\f. mmoit^m^n^r^. mm<D\t^m 
\mmmm<D^m^\zm\riL^s m^mmp^x^pL-r-ommmizmmLx^m 
%%w?z 0 <* zizG&m®MMo&mmtfx%)\,¥-ntLxM<Dmmzm 
&nz>!&\zte, mmt-'mzm$6i-tstixfi<o o^o> mm\zttffi<D'&m*tn 



20 



WO 00/53563 PCT/JP00/01497 

mmi 

h*D7W77y £ 5 (C^fiS Lfc. *BMk^- h U ^ A 0.16g (4.0 mml) 

£BH 0.7 ml fc»#U *JST?»3JL&3&« 6 AgN0 3 (0.34 g, 2.00 mml) 

®BH *>7K*«(0.7ml)Sil>LrollO^, ^bfc*Wi©*«»ttfc7^ 
3 7 7 7 >(0.2 g, 0.476 mmdl)0^^*U->»« (1.4 ml)£Jn;L£. £jfc*g<&$3 
*MT?=#Wft^Lfc«, 7K-^^>^W(l:i)T^L, ilv-fhT 
»jfiLfcat$&& 6N-HC1 l/r*»&5>£ o;M^ >TfflfcHLfc. U)V 

^^U^y;i-n7J7A^DVh^^7^~{C/iH^v^o;M^>:7-th>(60:l) 
fCJ:0*l»UTxt H 07^3 7 7/ > 0.047 g W$24%) 

816 139.5-140.5t: IR (cm-1): 1680, 1635, 1555 *H NMR (ppm): 1.35 
(6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz), 2.33 (2H, br q, 
J=7.5 Hz), 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (1H, s), 12.69 (1H, s) 
"C NMR (ppm): 12.93, 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12, 156.17, 162.15, 184.66, 193.30, 207.20 7tmfr%X £ 
mm<%) C, 65.88; H, 6.54. ttt|ttf(%) C, 65.94; H, 6.50 



mm 2 

A. 4-aEthoxvcarb onvlmethvI.2-amethvlascochlorin(l) ; 27 
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fcmti- h U ^ A(60%, 23.1 mg, 0.578 mmol)£^>* >T#fc#&, DMF (1 ml) 
Z. ti\Z 2-O-methylascochlorin (0.220 g, 0:525 mmol)<£> DMF(2 ml) 
»**»TU, M*C 3 0 ft^LW L fclk* ^D^iKX ^(0.0641 ml, 0.578 
mmoD^in^, 5 0X:-V4®®mWVtz o £&&£&fq&fc7>€:-£A7K^& 

A^D7h^77^- (Si0 2 15g, A*t>.»Kx^;W K<fct)*f8JLT 0.204 
g(77%)0 (1) fcfcfc (MttSHdi^lt, as a colorless gum) . 
IR (film): 1765, 1713, 1694. NMR (CDC1 3 , 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d, J=6.7 Hz), 0.83 (3H, d, J=6.9 Hz), 1.31 (3H, t, J=7.0 Hz), 1.58-1.67 (1H, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m), 2.34-2.44 (3H, m), 2.63 (3H; s), 3.65 (2H, d, 
J=7.0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (1H, d, J=16.0 
Hz), 5.46 (1H, t, J=7.0 Hz), 5.89 (1H, d, J=16.0 Hz), 10.42 (1H, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H) + , C^^O^Cl + H*}, 

15 507 {(M+H) + , C 28 H 37 0 6 87 C1 + H + } 



B . 4-aCarboxvmethvl-2-amethvlascochlorin (2) : ita^O 27 
±iBTf#e>n7c(l) (0.207 g, 0.409 mmol)£**/-JK6.2ml)£igfl?U 20% 
'J O AtK^(1 ml, 1.45 mmol)£lJDAT> 2 l$MaH*Ufc. KfoWL 

20 & 3N mm-v P H2 izmmLtz&. jL-^jvumm l^. mmm**, 

*8U %kW*z/V%¥)\,ti ; 7&t?U'?htf7yj— (Si0 2 15g, y^DD^^> 

»c«kr)»«bT 0.122 g (63%)o (2) *mt m&itmfamton, as 

a colorless gum) e 

25 IR (film): 1715, 1696. NMR (CDC1 8 , 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz), 1.62 (1H, qd, J=13.5, 6.0 Hz), 1.91 (3H, br s), 
1.91-1.97 (2H, m), 2.34-2.45 (3H, m), 2.63 (3H, s), 3.62 (2H, d, J=6.9 Hz), 3.84 
(3H, s), 4.65 (2H, s), 5.42 (1H, d, J=16.0 Hz), 5.43 (1H, t, J=6.9 Hz), 5.89 (1H, d, 
J=16.0 Hz), 10.42 (1H, s). 



22 



WO 00/53563 



PCT/JPOO/01497 



mm 

4-0-(4-Carboxvbutanovl)ascochlorin (4) ; itatf/i 29 

ascochlorin (0.150 g, 0.358 mmol) ftjH*tf>JS?> (1.5 ml) fcSfllPU 4->> 
5 If U v>(4.4 mg, 0.036 mmol)<J: ^l^;i*MR*4fe(0.049 g, 0.430 

mmoDSJn^fe. 5 CCT— lN4tt»&ftI^.T pH2 tU ft 

(Si0 2 13g, ^*-b->-i»X^;P) tC£D*t£!t>T 0.081 g(42%)CD (4) 
10 &fcfi*SII£LT»fc. 

mp 120-123t: IR(KBr disc): -3000, 1771, 1711, 1649. NMR (CDC1 3 , 
500 MHz): 0.70 (3H, s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (1H, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (1H, t, J=7.0 Hz), 5.39 (1H, d, J=16.0 Hz), 5.87 (1H, 
^d,.J=16.0-Hz),a0.30-(lH,-s),-12.54-(4H,-s). 

mm 4 

4-aisonicoti novl-2-qmethvlascochlorin (5) : fl^ffil 31 
20 2- amethylascochlorin (61.3 mg, 0.146 mmol) &&*lfU5?> (1 ml) 

ML, mfc4V—U?S4)Vim9L (71.7 mg, 0.403 mmol) M^fc. KJ&fo* 

25 ^>*7A^D7h^77^- (SiO 2 10g, ^\^>.mWt3L^)V) IliDlSS 
LT69.3mg(90%)<£ (5) fcfcfc (ftfitttlfflttttlt, as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDC1 3 , 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (1H, m), 1.65 (3H, br s), 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (1H, br), 3.50-3.63 (1H, br), 3.88 (3H, s), 5.29 (1H, d, 
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J=16.0 Hz), 5.34 (1H, t, J=7.0 Hz), 5.82 (1H, d, J=16.0 Hz), 7.79-7.99 (2H, m), 
8.87 (2H, m), 10.49 (1H, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+H) + , C 80 H 84 NO 6 36 Cl + H + }, 526 {(M+H) + , C 3 oH 34 NO s 37 Cl + H + }. 

mm 5 

4-Q-Isonicotinovlascochlorin (6) ; {fc-p#l 30 

ascochlorin (0.200 g, 0.494 mmol) SJR7KtfU^> (1 ml) mt-i 
V - n^-J < fr&BML (0.242 g, 1.36 mmol)$rj!jPAfc. JEJftifcMfflT 3 mfflm. 

xJl/^SSfSft-rSJltklJlOIHILT 0.199 g(79%)0 (6) ^«$fe^^<tLT 
»&. 

mp 119-121"C IR(film): 1752, 1711, 1642. NMR (CDC1 3 , 500 MHz): 
0.68 (3H, s), 0.79 (3H, d, J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (1H, m), 
l,68-(3H,-br~s)^86-k96 @H^ 

br), 3.46-3.60 (1H, br), 5.29 (1H, d, J=16.0 Hz), 5.36 (1H, t, J=7.0 Hz), 5.82 (1H, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (1H, s), 12.60 
(1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)\ 
C 29 H 32 N0 5 35 C1 - HI, 510 {(M-H)-, C 29 H 82 N0 5 87 a - H + }. 

mm 6 

A. 4-q Acetvl-2-amethvascofuranone (8^ ; {t^ffi 27 (PflUggte 
4-O-ascofuranone (0.301 g, 0.651 mmol)£7-fe h >(2 ml)£&#U m^tl U 
£A(99 mg, 0.716 mmol), 3 ^ffc;* 3^1/(0.0484 ml, 0.781 mmoD^flOAT 2 1$ 

MJEftffiU S^yiJ^?y;^7A^D7h^77^- (Si0 2 10 g, A* 
•V>-mk3L?)l) f3«kO*»fi!LT75.5 mg (24%)© (8) £t#fc 
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as a colorless gum) . 
NMR (CDCI3, 500 MHz): 1.22 (3H, s), 1.28 (3H, s), 1.64 (3H, s), 1.77 (3H, br 
s), 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (1H, dd, J=18.2, 
10.0 Hz), 2.47 (1H, dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H, d, J=6.5 Hz), 
5 3.83 (3H, s), 4.52 (1H, dd, J=10.0, 6.2 Hz), 5.08 (1H, tq, J=6.5, 1.3 Hz), 5.52 
(1H, t, J=6.6 Hz), 10.44 (1H, s). 

B. 2-qmethvlascofuranone (7) ; 27 
±T#£(8)(63.5 mg, 0.133 mmol)£.* $ / -;i/(4.2 ml)IC**U, l%*Mitj- 
10 h'J^A7K^(4.2ml, 1.05 mmol) SjtaASfflT4l$Mll#Lfc. 2N 

T h ifyy^f (Si0 2 10 g, A^+h>.^X^;U) fC ck 0 *SS3 bT 52.1 mg (90%) 

15 O (7) (^feteMtt^K, as a colorless gum) . 

H t(£3m)^3390r4756Hb686rl564; -NMR~(eDeiir500iVdHz):"l722"(3Hrs)r 

1.29 (3H, s), 1.64 (3H, br s), 1.80 (3H, br s), 2.06 (2H, t, J=7.5 Hz), 2.12-2.22 
(2H, m), 2.40 (1H, dd, J=18.0, 10.0 Hz), 2.47 (1H, dd, J=18.0, 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (1H, dd, J=10.0, 6.5 Hz), 5.20 (1H, 

20 tq, J=6.9, 1.2 Hz), 5.51 (1H, t, J=6.9 Hz), 6.35 (1H, s), 10.37 (1H, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)\ C 24 H 31 0 5 35 C1 - H*}, 
435 {(M-H)\ C 24 H 31 0 5 37 C1 - H + }. 

MM 7 

25 4-Q-(4-Ca rboxvbutanovl)ascofuranone (9^ ; ita^J 15 

sacofuranone (0.100 g, 0.238 mmol) &&7KlfUv> (1 ml) CiSflPU 4-v 
*^)\>T^J fcf'J v>(2.9 mg, 0.04 mmol)i dOWl«fc#*&(0.033 g, 0.490 
mmol)£2lD*.#:. 5 0T:T-«it#&, lN^SS^Jn^TpH2 m 
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(SiO 2 10g, A+1J->.BWX^;W fc«fc0««l/tO.O4Og(32%)0 (9) 
(^fett^fftft^fK, as a colorless gum) „ 
IR(film): -3000, 1752, 1713, 1638. NMR (CDC1 3 , 500 MHz): 1.23 (3H, s), 
1.29 (3H, s), 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H, t, J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz), 2.12-2.17 (2H, m), 2.37 (1H, dd, J=18.2, 10.0 Hz), 2.44 (1H, dd, 
J=18.2, 6.3 Hz), 2.54 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (1H, dd, J=10.0, 6.3 Hz), 5.07 (1H, tq, J=7.0, 1.5 Hz), 
5.50 (1H, br t, J=7.0 Hz), 10.30 (1H, s), 12.52 (1H, s). 

mm 9 

4-Q-Isonicotinovlascochlorin (10) ; ifcinMl 14 

ascofuranone (0.200 g, 0.476 mmol) 'J v> (l ml) ICiffi&U mt 

<i y-n^y-r )im&m. (0.233 g, 1.31 mmoi)£jn*.fc. k^s^mt 1 mm 
□7h^77^- (sio 2 10 g, s\*v>-mmx.?)i) »c«k 0 mm lt 0.135 g (54%) 

<D (10) (Mfe&TOtttlK, as a colorless gum) „ 

IR(film): 1756, 1644. NMR (CDC1 3 , 500 MHz): 1.21 (3H, s), 1.28 (3H, s), 
1.53 (3H, br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (1H, 
dd, J=18.0, 10.0 Hz), 2.42 (1H, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (1H, 
br), 3.33-3.46 (1H, br), 4.51 (1H, dd, J=10.0, 6.3 Hz), 5.09 (1H, br t, J=7.0 Hz), 
5.48 (1H, br t, J=7.0 Hz), 8.00-8.02 (2H, m), 8.89-8.91 (2H, m), 10.35 (1H, s), 
12.60 (1H, s). ESMS (electrospray mass spectrum, negative) (m/z): 524 
{(M-H)\ C 19 H at N0 6 8B Cl - H + }, 526 {(M-H)", C 29 H 32 N0 6 37 C1 - H + } 

— &$*\Zi\&®-l. 63mg, t7+tUX-h • V)V\±?> lOmg, »*yU 
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W)V 10mg,£ ■5t>5Jll/iR» 40mg,L-t KD*xXd tfJMrJl/P-- X(PO-30) 
50mg, t HD^yPtr;W-fe;i/0-X.SLl2mg, fttta-fe;PP-7. 46 mg, 
*;W#*^^Hr;Pn-X-^-hU^A«l 10 mg, 7f7U>»*;k>^ 3 

5 TiaWbLfc. 

»»L&fls£tt-lL 63gfc?l*50^A, P->X*-^60g, L-fcKd* 
^^Dtf;U-fe;PD-X30g, fc FP*:>XPtfJHz;PP-X-SLi2g, tftttA-fe 

io ;un-X46g, ^^^^^jwz^a-xn^-hu^Aifiiog, xf7U>@6 

15 it&®-21. 100 g, «ttft-feJPD-X70g, ?L«l35g> 

D-X • *;P'>^A^70 g, P->X*- ^70 gRtfX"?7U>flr^*S^ 
A 5 g $rjg-a SfeaD JCJItebT— »d«0.35 g ©&S!l£iIlSEL.fco 

i*;*:3"ti-&. -T&fr^ PPAR^XU^>hic«fcr3T56S*««!lllSn5U*— 
^-itfe^y^X^ PPAR 7^X^X5 K£ COS-1 McilALfctg, 

25 ^PPAR^bTJIg^Olg^M^bTV^CtS^bT^S. 

COS-1 M^Oy^XS Hi* A : MB^mXit Life Technologies 
LipofectAMINE tt&Sffi tr>TJti£S 0 fcfT o fco 1 X 10 5 ©ifflflg^ 10% £ ->MJB 

mm CD^s. h U 
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'J m\zmm LTy*Z>m&& U >&£g&:&7j<(PBS)T#fc# L-fctfe, LipofectAMINE 

unzm^Tmfc^mxzft'Dtzo ?izt>%, ppar fo&jiu* > Mc:«k o tss 

l*JIMfl$n5;k>7x7-1f3tfif^775 K» PPAR ££77*5 FRrflt 

4 mg, 2 mg ^tT*/jNjfil?ti^ite, OptiMEM(Life Tecnologies #)500 ml <h 
LipofectAMINE 50 ml L-fc OptiMEM 500 ml D&fg'&L-T, & 

AT 15 ^WMRMbfc. £©*l&f£ 100 ml <h OptiMEM 400 ml £*g£LT^ h 

hj ma> 6 rsi unites u s^iu&Ai 10% <h&®^g£^tr dmem 

««I*JP^, 37 < CT20f^r^#LfCo I^ltbTtt^f^l, 11, 12 
SIX 20, MM<hLTtf^^U^y>^hP^U^^>^iP^c 0 SSfc, 
IWST^y^fH^^yF (fttt*ft0.1%) fcftttlfcUQAfc. 

^ h U Jl<DJ&ife£©§l LTHiLfct. 250 ml O^tliHBlfi^lft (25 mM Tris 
phosphate buffer (pH 7.8), 2 mM 1,2-diaminocyclo-hexane-N, N.N'.N'- 
tetraacetate, 10% glycerol, 1% Triton X-100 SriP*., # U 7. V >T*ffl 

ja^j^^cm*^^**^ — 

(15,000 rpm, 2 min)L&±»£ifflj£;B0l8R£ Lfc e 20 ml (D±.ffi\Z 100 ml © 
x 7 — ifSK^(2.14 mg Co-A, 100 ml 470 mM D-Luciferin, 200 ml 530 
mM ATP, 2 ml <D DTT-Tricine buffer (pH 7.8) £§5lJP L , — (ATTO 

y -fe>u— AB-2ooo)T?m7t*a^Lfc. SAxSWJ^ffl© 0 n^vv s s#- 

M Mfe\Z f£. Luminescent /3 -galactosidase detection kit II (Clontech) V*T, 
PPAR O&gWft U #> W&ZZttfmWLft, 
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^mgy 5 

»B±a&*fe^-rsfc fe> ^gwtcgtp&jisy^ hasjftiff«E^E^ju^fflir>. 

— awhile 5 □;P5=-n-r KTftsft^^a^n 

^ D > • (DOCA) £10 mgfcg&Tfi#L&. JftlfcTfctf-f X* 

-mm^y b (12m) frztcMwm&ffimLrz. nmmm^y bit-mmomu 

JkE.\tm.m\Z±%-ls3mmzte¥-i%!k&rf 180 mmHg £8S.fc. 
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-*©»WBIft«*feD¥*l 1.72±0.74fl(mean±SE)©«illR*&ftA» &JfilJBE 
V (DWimmiZ*?^ 0.51 ± 0.37 M(mean±SE)Tfe-D^o *5SW©'fb'&<Sltt, J^Si 

10 it&VO-n ©IfittEiiliY^X C57BL/ksj db/db \Z&tfZg>frg>m<0& 

&tmm9mwM%i%:*$:<Di:5tf.nik'zmwLft. 30-32 i^ont db/db 

»i$L^fc.^©5 BM»4»«*fc{fc#«.17 *0.lXffl*Ufcil!»*^ 

20 fco 4 era, Mmmm\zmLTmmvx^^, 20-24 eg 

©5 Bpaimtx db/db wzttftmt—wz 

25 z\ ttfit)frz>. 18:4*^ jJtLTt> 24 P#W£Tt>R«SMIS*tt, 

ttflwwMtjt^T 5o%^TT^».i7ttj$-&jei/sa*$wr*^i*«fe^*. 

#S#250 ^7^©^-f7^l77 MC^M^h'/hSO' (50mg/kg) 
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hl/7hV>x>&4<DE&frS--B-lEK 100mg/kg£77fc*7:?i>$K:!$® 
bTlPS4l/fc. »*»7Bg£ 14 BlfcgRfr-^fc 24 P*WJR*U 24 

ftitt7B@T4.if, i4 B@T4.5fg Ctlfc&U 

»T?J*BRSi»fla»tJt^, 7B@T41.4%, 14 BBTT43.6H£*jtlCft^l<''* 

mmnmm(Dmmm\tmMmmtit^m 1.5 ictianu ^^-1 s-mts 

£ Jt'* 7 B IT 14.3%, 14 B @T 23.3%^ft^lWlcKM / >b*:. 
^^L/,#»*lIDtttt«»^8Og/iaT»*0K:^L»««*^»tta^»c 18 g/ 



E6. 












*m*mm — 










(g/rat) 




38. 4±1.7 


32. 9 ±1. 9* 


27. 0±3. 2* 




42. 5 ±1. 7 


32. 6 ±2. 9* 


26. 8 ±0. 9** 


(ml /rat /day) 




169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±1. 1** 




189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 


(ml/rat/day) 




128. 5 ±5. 3 


74. 6 ±6. 4** 


19. 8±1. 7** 


14 


159. 8 ±5. 3 


79. 7 ±12. 5** 


17. 5 ±0. 8** 


mmmmm 

(g/rat /day) 




8. 85 ±0. 36 


5. 39 ±0. 55** 






12. 05 ±0. 38 


5. 78 ±1. 09** 




(g/rat) 




291. 0 ±4. 7 


307. 7 ±4. 8 


350. 4 ±10. 2** 




292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 


*P<0.05, **P<0.01, in £ 


R#Mt#«-i n=8, mmtm 

Student's t-test. 


g?> n=5 
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10 m<D 12 Mii db/db T^XiW^ <=>MlU R«O^Jbii«l 700 mg/dl 

LTSS£$r- 5?fc«*Lfc..<t^«-26tt— 0— HI, 60mg/kg£ii£n&#L£:. 
5 ftftnttd^l, 2, 3, 5, 7Rtfl 0 BB S^as^bTiiMt 

3 B@^«90%^±t)«**W>bfe. «K^3 BS^eWlctC^>b, 
7 B ST 30%JU±OfiT*&*Lfc. 

10 

H;6fiff!l9 

-»*^«I.150mg^gKW, -P£ft£#l-1 (25mg/kg) 3S 
9 <0-»£fl^«J-25 (50mg/kg) L&. ft^-l RWt£&-25 fct 2% 

(03). 

mmm 1 o 

fcPPARr U^y^-^^BJcD^W^T^^^^^^^bfco 04 

0*> 59! "5 in vitro T <b PPARr U -fe^-tC^ 

*T 3 O left U MtbTffl ^ft >tt*g-& Lfc V>. 

25 
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*©5-64*©jBWrticx->jytK*^>iBia2x io 6 mz®mvtz. x>m 
n«&ttis&ir>f¥tt. imiptife. 5tf>amia©»tt2 4i^M^e>=^c!) 
**n-?n 100-400 mg/kg smarts-* u a o o-mmk&m 

-l£^£&&$T&5 0.1%y-f->-80 (0.2 ml) #>*M£ 



10 



(mg/kg) ( g /mouse) ( mg /dl) * Jfa^TNFa 

0 40.0±1.0 401.1 ±73.8 ++++ 

100 38.0 ±1.0 258.2 ±53.2 NS +++ 

200 36.7±0.7 185.1 ±26.2* PO.02 ++ 

400 3 1.3 ±1.1 99.1 ±18.3** PO.002 ++ 

0 OEftttmm) 30.0±0.5 47.7±3.5*** P<0.001 + 

a) Student's t-test. (n=8) 

mxywxn&mmmt, fs>m&mmtzwr>xmtorzm*!&miz&z>*> 

— ©-T*5t™ — — — — — — — 

#<±#ltv>*. z$izffi®<Dm&m*miji;tm%>T*it®?2>t, mj3>-? 

15 V X <Df$MM\$ B £ ai o XWP L , 6 BB*ifltfa&fc&#&X*;M*-/ , ?5> 
SJEBfck fii»^5S«[rsx^;^-j&Jffi»STlHlofcfc«>©a5ET?*s. # 

£»m u ffFBST * mmizfe& isx^mtmuzm v &tsvm\zm-D x v> 
^»-sR^bfc»tt, ffl*«c^#(cifiitf*tt»<z)iiijp^«i$ij$n, 

25 -1 >|fflJiS £ J; 5 TNF a g£ $$MH L X V > 5 £ t ifim S ftfc . 
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m <d m m 



1. TXnyy/ > ; Mmc77.Zl7^y >lH|^#X«7Xn^DU>(W| 

<\t7)Mr-M 7U-;k (0,-0,5) 7;w+;U7U-;k -CH 2 COOH, 

-CH 2 COO (C,~C 1S ) 7J^Jk -C (=0) (Cj-C,,) 7J^JK 

-c (=0) 7U-;k -c (=0) (c,~c is ) 7;u*;i/7U-;k -c (= 

O) (CHj) 1M5 COOH, =33V^;WU;Wy:i3^y^;U*>&£*»J: 

2. 5£: n _ 



20 R.lt H, - (C,-C 5 ) 7)W1/Xtt7;py=;k Xtt-C (=0) (C, 
~C 5 ) 7;p*;W*C&0 ; 
R 2 tt» H, - (C,~C 5 ) 7 )V*)VX.\*7 )V*r-)V* -CH 2 COOH, -C 

h 2 coo (c^c.) 7Jk^;k -c <=o) (c,-c 5 ) 7;Wk -c (= 

O) (CH 2 ) ,. 5 COOH, -u^y-f Jk^«<y-3^y<;PT»0 ; 
25 RjH HXIiCl W 



30 T?a$tt* % W^ltCfBfcO^^U-ty^-PPAR©U^>K. 






o 
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RiH h, - (c,~c 5 ) 7;u^;px«7J^-;k x\t-c (=o) (c 

2 ~C 5 ) 7)\s*)V-C$>K) ; 
10 R 2 te, H, -CH 2 COOH, -CH 2 COO (C,~C 5 ) 7)\s*)V, -C 

(=o) (0,-05) 7^;k -c (=0) (ch 2 ) ,. 5 cooh, -nj-j 



15 XteXT&s, 




R.tt h, - (0,-05) 7;i^;t/Xte7;i^^;k x«-c (=0) (c 
,~C 5 ) TiWC^O ; 
20 R 2 te> H, - (C,~C 5 ) T)\>*)VX\r7)l'T-)\,. -CH 2 COOH> - 

CH 2 COO (C^Cg) 7)V*)l, -C (=0) (C^Cj) -C 
(=0) (CH 2 ) ,. 5 COOH, -nJ-S-ffrXfc^V-n^J'Oir&K) ; R 

R 3 te> HXtiC 1 

25 -ci&tsnzikGw, x\$ j t(om.mtLTtmT*%z>t&. 
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[it* 

R 1 ^ H, - (C,-C 5 ) 7)V*)W£7)V>rZL)V* X\t-C (=0) (C 1 

~c 5 ) 7;wn?&o ; rzs 
r 2 «> h, - (c^Cj) 7;mp;k -ch 2 cooh, -CH 2 COO (C, 

5 ~C 5 ) 7;WK -C (=0) (C,-C 8 ) 7;Wk -C (=0) (CH 2 ) 

lsCooh, ^nf;-fji/Xi^v-3f;^;^^s 

(fit, R^HT»t), ^OR 2 ^-CH 2 COOHX«-35 L y<;i/T2b^^ 
££i£<) ] 

10 

>H. . 

is *#sn*^*xtt«»om*&tK/xtt^i»©fc»K:^a&*c!)ii^i, 2 

Xg 5 ^tCiBiEOgEt*) 'J -feT^ -PPAR (P U > H . Egg £ iTffrgTg 5» 

mm ; jfo«f, ffF«, ml mm* mmRzt&m&$txim<D&&ftms mmz& 

25 

rzMzmjjtamom&m 1, 2x\t 5 sHcB3*©«rt u -fe^-ppAR 0 u #> 
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s> ffixms, 7 xtesmzmmomti,®, 

5 

i o . m%m®\zmz>WLn u-tiT^-ppAR u#> K^#itcDiteit^o 
<D4t&®*, f%m\z&K>mM£LTtmT?z2>Wimv>)£t>b\z. m%mm\z&-$ 

10 TZZ\££<£ft. MtRJj&* 

1 1 . mmxizvtmtf. >x u >m\ l (mmz&z> ummm^^mm 
m&;fom* sm> wm, mm. mmRxsmm^tswmom^m. &mz& 

13. mmw* mttm%&&Rmmmnxtemmmm^®mft?®m-e& 

25 3, »«S10, 1 1 Xtt 1 2 fcfB8©#ft. 
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15. mmx\zvif&tf. ^>^)>mm^m\z^nmmmm^t5mm. 
mm; Ms mu mu to, Mtf&OTR&^Mii0iKttft£. ^mcg 

_^»^gXA.,_l_5_X«-1^6JCS3mo^ffi.__ _ 

3 Xfc 4 (CEft®fc&<lb®&B. 

mm Ms if* *k. to, M«&cWM«AtrKiBoiitt^ffi, mnizs 
ttmm&\z®m? *%M>mm\z&zLzmmn 

*BM>s mi3>s ROT«^>S*tr?|i|fldB*o^>T**, »*«18K:I3 
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3, St^l 8, 1 9X&2 OtCfBSfcO&ffl. 
2 2. «ft U -fe ^ -PPAR © U 3tf > H t LT*H IffllBfcfc^tt t Jfiljf ^ > 
10 fc!B«©*b£*|-efc3, KE'>«>7fiS. 
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1 2 3 4 5 6 7 8 9 10 11 12 16 17 18 19 20 21 22 23 24 

- BJfc_ ^ „ ^ . 
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*P<0.05 and •»P<0.01, in Student t-test 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 




This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. ^ Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to *a method for treatment of 
the human body by therapy" (PCT Rule 39.1(iv)) . 

2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See Extra Sheet) 

3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 




1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. n As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 

ixxi r* u icijuucu miuuiujim M^onn iees were umeiy paia Dy me applicant, consequently, wis international 
search report is restricted to the invention fust mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column 1-1, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
CD No protest accompanied the payment of additional search fees. 
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Continuation of Box I, 2 

It is unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by d. 15 alkyl, isonicotinoyl, etc " 

as described in claim 1, in addition to the compounds represented by the formulae as 
set forth in claims 2 to 4. 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 'and 
the diseases/conditions as particularly disclosed in the description. 

Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 
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Continuation of Box II 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

• Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are novel compounds. 

• Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

• Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds. 

• Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter) . 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone ; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compounds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
jip£_an^ny_ention^ith_the_use 

and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds . Suchbeing the case, these twogroups of inventions are consideredas relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
awhole)". Suchbeing the case, these groups of inventions are not consideredas relating 
to a group of inventions so linked as to form a single general inventive concept. 



Form PCMSA/210 (extra sheet) (July 1992) 



IIRSIiJ8S# PCT/JPOO/01497 



a. ®wnm-rz>#w<Dftm mmw/nm (ipo ) 

Int. Cl ; C07C59/92, C07C69/738, C07C403/20, C07C403/24, C07D213/79. C07D213/80, C07D307/32 C07D307/58 

A6IK31/12, A61K31/122, A61K31/192, A61K31/216, A61K31/341. A61K31/455, A61P3/10 A61P9/10 ' 
A61P9/12. A61P35/00. A61P37/00, A61P37/06, C07K14/765 



i«E«rtfofc*/j^»ii«. timvm&m (ipo 5 ~ — 

Int. CI' C07C59/92, C07C69/738, C07C403/20, C07C403/24, C07D213/79, C07D213/80, C07D307/32. C07D307/58 

A61K31/12, A61K31/122, A61K31/192, A61K31/216, A61K31/341, A61K31/455, A61P3/10, A61P9/10 ' 
A61P9/12, A61P35/00. A61P37/00, A61P37/06 



CAPLUS(STN). REGISTRY (STN), MEDLINE (STN) 



EP, 74628, A2 (CHUGAI SEIYAKU K. K) 

23. 3J|. 1983(23. 03. 83), ? U~J±, »lMJ(5l3-21fT. 



Example 17 
& JP, 58-43938, A 
& US, 4542143, A 
& AT . 2005 2. E 



& ES, 515648, Al 



& JP, 58-69860, A 
& CA, 1192557, A 
JLCS,.244911,-B2_ 
& ES, 522459, Al 



& US, 4500544, A 
& ZA, 8206528, A 

-&-CS,-245791,-B2- 



WO, 94/04520, Al (fa^ft^ A J • v^^(IMMUN0 JAPAN INC. )) 
3. 3J3. 1994(03.03.94), K*J. 9 V—J*, gftfti 



3 cffl|<o^#ictS:Sfc*sw$tvTv>5. 



mm-rz 



1, 2, 4-9, 18- 
21 



1-3, 5-9, 18- 
21 



2 4. OS. 0 0 



B^H^rF/t (1SA/JP) 
1?<SE## 1 0 0-8 9 1 5 



SRW3i«*<O«j§0 



06.06.00 




4 C 



9 3 6 0 



03-3581-1101 (^$ 34 50 



«SPCT/ISA/2I0 (1 998*7^) 



mmmm^ pct/j po o/o i 4 9 7 



c («t#) . BBg-f&j:»fee>nait:tt 



WO, 94/05274, Al A 7 • ^-V^dlMJNO JAPAN INC. ) ) 

17. 3^.1994(17. 03. 94), KM, ^ U— A 
& JP, 6-305959, A 



JP, 7-206838, A («cSfc£tbf A 7 • '^(IIMJNO JAPAN INC. ) ) 
8.8^.1995(08.08.95), KM, * l"— A 



jp, 62-i8i27i, a mmmA nm^^it^mfemisA&Mi chemical 

RESEARCH CENTER)) 

8. 8£. 1987(08.08.87), * U-A, »lJC*T»TA»e>»8-6ff 
(77 5!I-4L) 



JP, 51-110035, A (mniE&) 

29. 9£ . 1976 (29. 09. 76) , 9 A, 
& AU, 7578668, Al 

JP, 51-36450, A (+^j!i|j|»S^tt(CHUGAI SEIYAKU K.K)) 
27^.1976(27.03.76), 9 A. miM*Til^6tf-^2H&± 

(77$ y-ftu 



US,.5420334,-A~(MERCK-&-CO.^~INC ; -)^ 



30.5^.1995(30.05.95), KM, * I'— A 14 
& GB, 2288173, Al 



GB, 1498334, A (PBOjEjS) 
18. U3 . 1978 (18. 01. 78) , ill M»5-21fT 
(77^-«L) 



GB, 1495353, A (CHUGAI SEIYAKU K. K) 
14.12^.1977(14. 12.77), #lH#6-12fT, 9 U-A 
& DE, 2515142, Al & US, 3995061, A & CA, 1057306, Al 
& NL, 7504079, A & FR, 2267094, Al 



US, 3546073, A (AMERICAN CYANAMID CO. ) 

8 12^.1970(08. 12.70), KM, *2«*33-40fT, 5£0fll) 

(77 5y-Ji:t) 



WO, 99/07357, Al (/h&mD B nI|IJ*5S#f±(0N0 PHARMACEUTICAL CO., 
LTD.)) 

18.2^.1999(18.02.99), KM, 
& AU, 9885595, A 1 



1, 2, 4-9, 18- 
21 



1-3, 5-9, 18- 
21 



1-3, 5-7, 9, 
18, 19, 21 



1,2, 4,5-7, 9, 
18, 19, 21 



1-3, 5-7, 9, 
18, 19, 21 



lT-2 r 4r5-7r9 r 
18, 19, 21 



1-3, 5-7, 9, 
18, 19, 21 



1, 2, 4, 5-7, 9, 
18, 19, 21 



1,2,4,5-7,9, 
18, 19, 21 



1-9, 18-21 



^PCT/I 



SA/2 1 0 (%2^-iS<Djfc£) (1 998f7^) 







m&mm&si- pct/j poo/o i 4 9 7 
















Y 
Y 

Y 
v 

I 

Y 


WO, 98/57631, Al (THE GENERAL HOSPITAL CORPORATION) 
23 12| 1.1998(23.12.98), mm, lfl2HS&2fT-!g3HSg8tT 
& US, 5925657, A & AU, 9881471, Al 

WO, 98/43081, Al (LIGAND PHARMACEUTICALS INCORPORATED) 

L10£. 1998(01. 10.98), mm, ^2M^4-7, 21-29TT, fg6JCS&4*T- 

& AU, 9867735, Al 

NATURE (LONDON), Vol.391, No. 6662, (1998) 

Mercedes Ricote et al "The peroxisome prol if era tor-activated 
receptor-y is a negative regulator of macrophage activation" 
pp. 79-82 * ~ 

NATIFRP (\ HNnrtMN \/— 1 oni m~ ccco /^r\no\ 

iNrtiuKc ^luinuuin; , vol. oyl, No. 6662, (1998) 

Chengyu Jiang et al "PPAR-y agonists inhibit production of 

monocyte inflammatory cytokines" pp. 82-86 

^m-mmm^t, v 0 i.6, n 0 .6, (1998) 

SUGIYAMA^Takuya et al, "Insulin sensitivity and retinoid X 
receptor , pp. 551-557 
Chemical Abstracts, Vol.430, 


1-9, 18-21 
1-9, 18-21 

1-9, 18-21 

1-9, 18-21 
1-9, 18-21 













«SPCT/1SA/2 10 (®2^->>(E>jgSt) (I 9 9 8¥7fl) 







ffll8fflli#-f§- PCT/J P0 0/0 1 4 9 7 










j£-m8^S53Jl (PCT1 7*(2)(a)) »«XE»cJ:*). ::aBIHKnstR6ttft«>Jia(c.fc 9 fS^(7)«BH(0-a5icov>Tf^ 

1. 171 »*0«H 10-17 li. r«fln«M«nFM-«r >«.ail in«Mlr«xi««ix 

(PCT?jIjUJ3 9. 1 (iv)) o 

2. f~| IS*0«5ffl i. 6-2 2 li. #^lft^H^ai=g=*-*-x.->7iST»*?.K^*T'a;*<nffl4h*.^i 

3. |~| §3#ro«6B fiejsiSjftroiffiMr-^-oTPr.T^iiifi 4f a ^at9 *»ric»5 ^^^ r 


Sgnffl ^W<om-tt^jDLTVN5ir#(DSa (ft l"*-*?*) 3 Oft*) 






lfjft<0*61! 1-9,18-21 

»3ftO|5H 1 0 - 1 7 12, mifflll. I^IEeLfcieilc:. BR&SS££1-£::i:£gL/«evv*Hfe|c 





i$5*;pct/i sa/2 i o mi^—wwm <n ) (199 8^7^) 



WVHtiim#^ PCT/JPOO/01497 




SSPCT/1SA/2 10 (#S«-:-v;) (1 998¥7^) 



HKfflSSS-f- PCT/J POO/O 1 4 9 7 



•«*ottHi-2iiciB«oj8Wo5%, rttrty-fe^-ppARoyxfvKj tftf 

•»*©IBBB6-2 ltlBtta)«W©5t>» rgfft yir^^-P PARODY V Kj #4* 

W*o$EH i - 5 icis*^Ktt, r^rty-tr^-ppARoy^Kj tLtrottf 

^*#l-6, 8-1 3, 1 6-2 6, 3 2-3 9, WTI^C) Kill's *>tf>£ , £r#Mb 

^mh^Mw^m mx.it, mit&v>>#7, h, is, 27-31, wtpjo umcii- 
s^tv^ 2oo«f;&#-££;ft,-cv^ 0 

y ^ ; tw:7^377y >mmfcx&Tx^? n y >mmm # r^y-ty^-ppA 
Rtf>y#>Kj -c«b3tv5*n.i.fc£-3vvfc, rr;*=»:7 7/ ^ ; ^117^377; 

g»#<D«5ffl2 2Kf5fW>$§#lfi, sf*0«5Hl, 2, 3Xtt4^|B^<D±IB f7^ = 77 
ygj tOv's/y&S^?, ±12 ^77377/^ ; MU«Jc:T^3 77/^^X«:T 

yt7°^-ppAR©y^yKj ^*f^k^t?*>5t>o^ov^ttt, A90>9fMfls64fe* 
La»Lfc#e>> i»*^l5ffli-5^iB^'fb-a-^^*j^^b^(-li-r5 i bot, It 

^0«SBS6-2 l{C|2«fe©^09*> r^rtyir^^-PPAR^y^yKj *«^P©-fb^ 
Vo-?hZ&Wk. fl^«5ffl2 2fc1B*W>»8llfcov*Trt:, fftftottBB 1 - 2 l dfE«03§ 

r^yir^-ppAR^y^^Kj *s«f«fls^-cjfe5»wt, *n*iiH- 



fiSSPCT/ISA/ZlO v=) (1 998^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J/Tlines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



